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RE:

Bill Oweng
Cqyernor

RursellGeorEE
E:ceiulve Director

Ronald w- Canany
Oivieien Dlrector
Nahrral Resourc€Trusce

Dear :

Please find enclosed the frnal version ofthe colorado Division of Minerals andGeolory, coal programguidance docrmrent entitred 'llnstailati,on, 
operation anJ-atanaonrnent of coal Mine Methane

ilffi:ffilJffis#lls 
in colorado'" 

'You 
mav recall ttrat this docurnenr was circutated in dmft

This document is not intended to override ttre colorado surface coal_Mining Reclamation Act (Act) or"Pgtlutions of the colorado Mined Land Reclamation Board for coal lfiioiog fr.egulations). Tho:Squmsrf-is-affered-ruauirdaace-rvith- the-i@ : tt@er re'crtru.lprofenti.lperformancE standards of the AcJ atrd Reeplations, ;"t"il;; installation, operation and abandonmenrof methane drainage and monitoring **ilsl 
-

Thank you for your Prewtous comments regarding this document. please feel tee to contact ne wfthany questions.

Sincerely,

otllvlsloN alF MtNFrar< .f,rrr a!^r ^-r, -
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;-Emin''--
o Installation and Cornpletion
I Operation
I Abandonment

The need for methane drainage/molitoring wells ls often urgent when the operatorencounters unexpected 9as concentration-s and the perminiig tirnJ t;; becomescompressed' lt is necessary to ensure that appropriate permltting materials areincluded and are not overlooked due to tirne constraints.

Golorado Division of ltlrinerafs and Geology (DMG)
Goal program

orcoar"'Hh'jifl:liBH,lfl'"1t"J1i,ffi lfi:ill',X,cororado
The purpose of this guidance document is to provide a framework for the permitting ofmethane drainage wells to ensure that appropriate installation, operation, andabandonrnent procedures are considerea'uurins *J ;;iffng phase and included inany permitting approval- This document is inteioeo io piovidd consistJncy inrequirements from site io site and rninimize impacts ordng and after operations.

Methane drainage wells are utitized in underground coal mine operations in colorado,The methane drainage wells are typicatly drilLo 
"nolnsialled 

above projected longwallpanefs for the purpose lf-Rre-.anci ilost-mining gar removaf . Reducing metfranecontent in the mine significantly contributes tdriine ;f"ty and productivity.

with the continued advance of longwall technology for extracting coal in colorado, theneed for rernoval of tilethane gas in the mine haJbecomei common pracliec. DMG hasjurisdiction for permitting and approving these holes as part of the pennit, Thepermifting process is intended,'in part,io prevent potential ground,vater contaminationor gas seepage to the surface.

The life cycle of a methane drainage well can be summarized in four phases;

Permitting of these holes shoufd 4,7 &
lt -"-eF

rerTn[ungot thesehoIesshou|dVpica| |ybedoneasa@!-ontothepermit . - [ * j

I5,n* i:g::,iTl,T:-'l EEW incrJe in. a.
illJl:i:,St':l,Tjl*?,lT^*g-*:d-?T"-rri,r"*.tiil';r;#il;::'d;?=,,:fi i";r  l l s  p E

::?1",,1*::bfl,I?1pr_rhg gneraror rnay valy but ar 
" 

,ninirum shourd incrude a;;i#;ffiil:'i,T;ation,
COrnofef ion nneraf i r rn an, |  - r t r -^J^^-^-r  ^ . r  ^  ^  - , i;;;ffi;i#;ff'Jillll""[
lA /a l l  nnr r rn la l i ' ra  in f^ *^ l : ^^  ^L  - - - r^ r  ?  r  , ffi##.'o*i'"i'dHMaOS Anf f  n rnnneor {  A i .s r tea>+.^  s t r r r  t - ^  : -  ^ r^ .  |  |  . .  1Maps and proposed diia g rams m r.t ;'$5r15l"ffi ".X ffi fJ8l ff :1llow the,vY l.tconclusion that irnpacts wr'll be preventeo or rnini-i.*J tl-in* extent possible.
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Methane drainage welfs are often in remote areas. Access to the drill pads shoutd
minirnize new road construction when possibfe. Proper installation and completion of
the wells ensures that the gas will be vented to the atmosphere during operatiohs and
not migrate to other areas that could result in environmental or safety concerns. Similar
to a water well or a commercial gas welf , the productive zone(s) muit be iwfated during
well installation and completion. Proper completion is also necbssary to ensure that
abandonment of the well can be successfully accomplished.

Perrnitting materials regarding installation and cornpfetion should include at a rninimum:

. A map of access roads, and typical designs for new roads, to each drill pad;

. A map of proposed well locations;

. sedirnent control, mud pit, and equipment information;
o Detailed text discussion of the well instattation procedure; and
. A proposed well compfeUon diagram including:

. All casing diameters

. Total well depths

. Perforated interval(s)
, Depth to all proposed packers or cement baskets
' Type of cement or grout to be used
" calculation of annufus volumes to be cemented

-A -r.e cl.amdio ncosleslimate-

Geologic logs must be recorded during drilling to note depths of water or gas inflow
encountered during drilling. A high quality completion, that ensures filling of the entire
annulus with cement surrounding the solid cased portion of the well will de required.
During cementing operations, plugs should be.tagged before cernenting begins and
tagged after each individual pour of cement or grout. Cement should Ob placed by
positive displacemqlt using either the well casing or a tremie pipe fiom ttre bottor up.
Cement grout should not be poured from the surface. The gpe'of cement or grout mix
should be specified, as well as the amounts estimated to be used for each sefarate
cementing operation. It is recommended that sulfate resistant cement be used for
sealing the annulus during welf completion and subsequent plugging and abandonment
procedures. lf necessary, centralizers should be used durin! coirpi"tion, based on hole
oonditions recorded during drilling.

The key to a successful abandonment is a high quality completion in which the entire
annulus is filled with cement. Responsible aid c'ar"f,rl operational practices
demonstrated by the drifler 

"n_d.coalrnine 
operator wilf result in higFr quality oompletions.

Thg operator must ensure that the methane drainage wetl has 
".i"oeqrat" 

cement seal
in the annulus, and has been constructed such thaiitwill allow for pe#anent sealing ofthe gas producing zone during the abandonment phase, The methane drainage *;ii
completion designs must include an abandonment plan that ensures proper sealing can
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be achieved. A representative group of wells should be inspected by DMG during
installation if possible. Completion diagrams showing the actual as-built configurition
should be submitted to the DMG following instaltation of each methane drainage well.
These well completion diagrams should be incorporated into the pennit documLnt for
future reference. The completion diagrams will be used in conjunction with the
abandonment repofts (described below) to assure cornpfiance with perrnanent sealing
requirements.

Ooeration

Methane drainage wells may passively vent to ihe surface or they may require pumping
to liberate methane from underground. Regardless of how the wells are operated, 

-

public health and safety is a primary concem during operation. At a minimurn, the site
should be properly signed as potentially dangerous, especially on public lands and
National Forest. Antl-flare devices should be installed if nec€ssary and fencing rnay
also be necessary in some circumstances. Monitoring during operation may be
necessary to ensure that the well is not leaking methane to the soil or sunounding area.
Dead vegetation is the usual indicator of a problern.

Abandonment: Rules 2.05.4 and 4!Z

Methane drainage well abandonrnent plans and procedures rnust comply with Rule 4.07
Sealing Of Drilled Holes And Underground Openings. A reclamation ptan and
abandonrnent proe,edures are Standard requirements for all rnethane drainage wells.

_p..!rgglt gnd.abandonment information and pr-o- gedg-q19hejl_bCjlgvi{- n_the rec-larnttton dan oftte pe-rmltTocurneirt-Sittiiisiiect'o; ga
wefl abandonment operations should be conducted periodically by DMG, if possible.
Following abandonment, operators will need to subrnit an abandonment report to the
DMG within 60 days. The abandonrnent report witl verify that the rnethane drainage
well has been properly sealed.

{RRropriate guidance for gas well abandonment has been developed by the American
Petroleum Institute (APl). These abandonment procedures are contain-ed in the
following document: Guid
l,!.ra$we.We! Practl.ces for U.S. Erplorelt'on and Produqlion Operations.lnf l nqttetin E3
(BUL E3)1. Detailed techniques for well abandonment are presenteo inihe npl
document. In general, the procedures discussed in this bulletin are applicabte to the
abandonrnent of methane drainage wetls. Operators may find this document useful for
obtaining specific information regarding various abandortment methods. There will be
differences in well installation and abandonment techniques due to the nature of
methane drainage wells velsus gas produstion wells. The perforated casing intervals of
methane drainage wells are typicafly installed above areas to be mined. FoJlowing coaf
rernoval, the potential for rnethane gas migration will increase due to subsidence 6ffect"
including caving of strata and fracturing of rock above the coal seam, and void
spacesfincreasd porosity crealed by mining. As described below, well oasings may
also be damaged due to subsidence effects. Therefore, methane drainage wetts mjy
present unusual abandonment situations.
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, opeqtos.should ensure their plugglng programs address the gas migratlon potential' associated with such conditions. Section 2 of the API Bulletin presents detatled
information on plugging and abandonment operations including: cemenfing materials
and placement techniques, methodologles for isotaflng open hote completions and
uncased hole, and cased hole abandonment methods. These methodologles are
deemed appropriate and applicable guidance for methane drainage well plugging and
abandonment.

Methane drainage well completion techniques may vary. Two typlcal examples of
meftane dralnage well completions are presented in Figures 1 and 2 of ihis guidance
document. Figure 1 provides an o<ample of an open hole completion (i.e., borehole
that is uncased and open to the casing string above). Figure 2 shows a cased hole
completion with a floatthg perforated casing below the solid cased portion of the well.
These examples are typical of open hole and cased hole c,ompletions. Applicable
rnethods for plugging and abandoning open hole and cased hole comple{ion intervals
are presented in Sections 2.2 through 2.4 of thc API Guidance Document.

At a minimum, all holes must be abandoned in accordance with DMG Rule 4.07.3. lf
the methane drainage well is oompleted through an aquife(s), then sealing must be
completed in accordance wlth DMG Rule 4,07-3 (2) and the entire depth of the blank
casing should be sealed using cement (from the bottom to within 10 feet of the surface).
lf no aquifer is present, the wetl shall be sealed by replacing a sultable media in the hole
and placing a sultable plug 10 feet below the ground surface to support a cement plug

__ - ..1_- . ..._to_within three feet of the grqun4_Curf.gg_Itlg holeis to be marked In thq field. _ S._UrvgL-_----' 
citffin-me abaiidonmEnl report,-F avaGEa--pr<joTT
compliance for hole abandonment is required according to Rule 4.07.3(3) of the Coal
Regulations.

In situations where a bottom to top cement plug is not specifically required by
regulation, thc DMG recommends a minimum of fifty feet of cement plug be placed at
the lowest point inside the solid casing, above the perforated interval of the wefl. The
cement plug should be a minimum of fil1y (S0) feet in length and should odend a
minimum of ftfiy (50) fieet above the zone to be protecled. An Inflatable paoker, bridge
plug, or other mechanical plug approved by the DMG shall be utitized as a foundation
for the- cement. pLug. floo! of oompliance for the hole abandonment is required
according to Rule 4.07.3(3) of the Coal Regulations.

This additional closure recommendation is included to provide protection against post-
closure methane migration to water and land resources. Such migration must be
prevented' lf it is found that damage to water or land resources has occuned due to
inadequate metharJe drainage well inslallation and/or abandonment then such damage
may be considered a noncompllance situation. Additlonal work to prevent and mitioaite
such damage would likely be required,

The DMG recognizes ihat subsidence effects associated with longwall rnining may' compromise the integrlty of the methane drainage wEll. Subsidence due to rem6val oft o
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coal from the fongwall sec'tion and the subsequent caving of overlying strata may
damage the well. The well casing may be collapsed or sheared as longwall panels are

l letreated beyond the location of the methane drainage wefl, The DMG recommends
that the total depth of the well be measured prior to initiating plugging procedures to
determine if the well has been damaged. lf the casing is damaged and the packer or
plug cannot be set at the proposed depth, then a bridge plug/packer and cernent plug
should be placed at the lowest point possible in the well, as close to the perforated
casing interval as praoticable.

HXAMPLE OF WPICAL METHANE DRAIMGE WELL
COMPLETION AND ABANDONMENT

The foflowing discussion is provided as an example of an acceptable well cornpletion
and abandonment procedure for pennanenty sealing a methane drainage well. Well
cornpletions may vdry, but $pically are completed as shown in Figures 1 and 2. Hole
diameiers range from I inches to 15 inches. The total depth of the borehole generally
ranges frorn 25 to 30 feet above the coal seam. The holes are completed with steel
casing ranging frorn 5-112" to 9-5/8" in diarnetertothe projected fracture zone above the
longwall mined panels. Generally, the bottorn 200 feet of borehole is left open and
uncased. The bottom 200*feet of casing is perforated, and the bottom of the pefforated
casing is left open and is not capped with an end plug. The well is completed with blank
casing to the surface. At the top of the perforated casing a cement basket or other seal
is placed and cement is pumped into the annulus above the seal, grouting the casing in
place. In some instances (as shown in Figure 2),a smallerdiameter, perforated casing

J --.. is set below and overlaps insid_g the solfu{portion otng_yre!-As the lqngwg!l___-
@f Trie perforated;a$ng is ailowed iom--
dropping no furtherthan the bottorn of the coal seam mined.

,Abandonment procedures may also vary due to site conditions or completion
specifications. Afier consideration of internaf and external cornments received in
response to initial drafts of this document, the following procedure is thought to be most
effecfive to controf gas from migrating upward through the inside of the casing or
through the annulus (between well casing and borehole) to the sudace. An example of
a methane drainage well after abandonment is shown in Figure 3. ln this case, a bridge
plug is placed irnrnediately above the pefforated casing to create a foundation for
cement slurry fill. A hemmie pipe is recommended to ensure a continuous pour of the
cement slurry ftom the top of tlre bridge plug to the ground surface. ln this case, the
entire solid cased portion of the well is filled with cement slurry.
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Figure 1.
Gob Ventilation Borehole

Bswie Resources, LTD,
July, 1999
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Figure g.
C!18 15 Og As-Euilt

Mountah Coal Compaqy, LLC.
October, 20Ol
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Figure 3,
iletfrane llrainage l9ell
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